Expression and purification of retroviral HIV-1 reverse transcriptase.
Modern molecular biology techniques have provided valuable tools which allow for the expression of large amounts of enzyme in E. coli. For potential therapeutic targets such as HIV-1 reverse transcriptase, it is desirable that the enzyme studied is pure and correlates to the active form of the enzyme found in vivo. This poses a particular challenge for those researchers studying HIV-RT since a significant degree of heterogeneity is introduced by nonspecific proteolytic cleavage of the p66 subunit by E. coli proteases. The advantage of the purification protocol presented here is that the association of monomers is facilitated by mixing an excess of p51 subunit, which is truncated at a site that is N-terminal to known bacterial cleavage sites, with p66 protein. This avoids enzymatic processing of the larger subunit since the formation of heterodimeric RT is rapid and the dimer is stable against proteolytic cleavage. Therefore, it is possible to isolate a pure homogeneous p66/p51 heterodimer. An enzyme prepared in this manner yields crystals that defract to a 3.2-A resolution. It has also been used to study both sensitivity of HIV-1 RT mutants to azidothymidine triphosphate and the kinetics of a potent nonnucleoside RT inhibitor (L-743,726). Finally, it is interesting to note the similarity of HIV-1 RT with reverse transcriptases from other lentiviruses (FIV and EIAV RT). Both of these enzymes consist of heterodimers of p66 and p51 subunits and share other biophysical characteristics. Purification of these reverse transcriptases can, in all likelihood, be optimized by using methods similar to those described in this chapter.